Dr. Hall has clearly and succinctly described an important and essential concept in the correct interpretation of clinical pathology data from toxicity studies. His points are all valid and appropriate, and his message should be required reading for every toxicologist.
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I may add some additional points to further substantiate Dr. Hall's position. In addition to the variation introduced in a reference range by the study design (dosage route, vehicle, age and source of animals, elimination of &dquo;normal&dquo; animals at the ends of the range, etc), variation is also created by the accumulation of reference data over extended periods of time, by the source of a laboratory's reagents, and by laboratory instrumentation. In preclinical testing, the primary goal of most studies is to demonstrate the safety of a compound. In a well-designed study, appropriate dose ranges should be used such that most animals tolerate the compound, and test article effects therefore may often be subtle. If a reference range is generated over months or years, day-to-day (or weekto-week or month-to-month) variation is introduced, making the ranges wide enough that subtle changes which may occur in a study would likely be within that range of &dquo;normal.&dquo; If we only defined a test article effect as one which fell outside of a reference range, these subtle changes would be missed, and interpretation of the study data may not identify an adverse effect. Reference ranges may identify an effect of large magnitude (one that is &dquo;real bad&dquo;), but we are capable of and responsible for detecting earlier and/or milder effects. On the other hand, control animals which are evaluated on the same days as the study animals avoid the introduction of variation across time. As for the variation due to reagents, most clinical pathology laboratories undoubtedly attempt to obtain reagents from the same source to maintain consistency. However, situations may arise that necessitate obtaining supplies from a different vendor, and results may differ slightly from one source to another. In addition, if an instrument is changed or new instrumentation is added to the lab, then one must start accumulating data from the new instrument to generate reference ranges. For some species, age ranges, tests, or study designs, this data may accumulate slowly (thus increasing the variation over time).
Dr. Hall highlights some valid and pertinent questions which should be asked in the interpretation of clinical pathology data (such as correlation with clinical or anatomic pathology changes, consistency, pretest differences, test variability, etc). These questions are much more appropriate than asking if a result was in or out of a ref- Dr. Bob Hall presents a very entertaining and amusing approach to this important topic that has long needed to be aired out. He has obviously been giving this a lot of careful thought. We welcome the opportunity to express our opinions and experiences with the use of the historical range and reference range in preclinical drug safety studies. We believe that there are important distinctions related to control group data, reference, and historical range information, and that attributes and limitations accrue to each.
THE CONTROL GROUP
There is no doubt that the ideal basis for interpreting clinical pathology results for study data is the control group of animals. They represent animals who have lived on the study being spared the exposure to the test compound and are the best source of &dquo;akin&dquo; data on the study. Interpretation of results is easy when dramatic observations pop out without the need for statistics to discover differences. It is also simple when the statistical differences are crisp and clear, and enough animals are in the control groups to accentuate the clarity. In addition life is even better when the clinical pathology marker has a stable mean and narrow range. The strongest attributes of the control group become tarnished when the number of animals is too small to provide a sturdy path to clear conclusions. When the interpretations get complex, think of the historical range and reference range as other points of reference.
